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[ahws] mm mm AH 

mm 

[giSs] 0011 
[X-llg^XH 2003.04.30 

[^g£j g§] DQS ^1^ Sli^^2£ °JoT01 2§^§ gfXIST ^ 2*1= 

[^S2J gggl!] SYNCHRONOUS MEMORY DEVICE FOR PREVENTING ERROR OPERATION BY 

DQS RIPPLE 

[f|gj oi] 

[SS] ^F^! Ah ghOIH^ySExll 

[SSJ^SE] 1-1998-004569-8 

[LH£i°J] 

[CH£ieJ3£^] 9-2000-100004-8 

[XI§S^£|AH ££IAh £!XIS, ££IAh , ^ £l Ah ^!§H2! 

[51?|gJi^SS] 2000-049307-2 

S^S^I] LEE, Sang Hee 

[^em^eis] 730130-1046312 

143-200 

[^] AHS^^AI =?°\B 2J£ ¥£0HttM 103-1006 

[^*J] KR 

[^AhS^] S 1 ? 

^§1S XII42£°J ^mO\\ 21 & i|6H£! HI 60S 21 ^§011 2| 

^djgQj (oi) 

Pl^gSSl 20 S 29,000 S! 

Dh^MclS] 28 3 28,000 S! 
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02 o a 

15 S 589,000 S! 

646,000 8! 

1. fie, k /H-S/dl/H(£S)_1S 
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£ DQS ^}J>£] sll-^^S °ltb i^^-a- tt <M*}7l ^tb aH.5Z.el *fl^*} 

HI o] Ei i- f7l*l ^flsel sl°H, ^M-^^^M* A o V « -fr^l*>^7> Cfl 

°1^7> <y ^sqfe- W^'LMl M*33fe DQS^IJl^ bKI^HI^ l-^^l^l* 3#*Hr 

Q ^7} t^lil Efl^l £ ^^I^tt C-flojE^ 2fl*l^-; ^ #7l DQS^lS7> 

Aj- 7 1 DflolE^BS-ti. t^Jf* ^WRr DQS^lS. <H^-* §-7l^l nflS-B} 

£ 6 

aVSlsfl, nflJEBl, c-flolE^ -ge^, 2fl*l. tHlolE^BSW. 
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{SYNCHRONOUS MEMORY DEVICE FOR PREVENTING ERROR OPERATION BY DQS RIPPLE} 



SLl^r ^Efl7l#ofl o)^- ^-71^] *flS.E| 3| o] E^ °J ^-fr ^E}^ l-^^JE. 

£2^r 5L1<H1 C-ll o) E| ^B}cl sfl*l^-« ^E^^ 

£3^r 5-H dl^B^BS-U M-^iflfe- 35.5.. 

5L4^fr £H ^7l<bl u\]5LZ] #x]S] ^^-g; q-Ej-iflfe s^h. 

£5^ Hl*fl H>M€ ^g-«# M-^^ 3^51. 

517^ £6°fl cflolE^HSa. ^ M-EHIir 

J£8£r £6°fl DQS^IJL ^Hn 1 -* M-M^ 

519rr £6°fl DQS^lJl XH^l °J33^r ^151* ^^*V7l #3^51. 

5L10-& £9°ll *U ^Jl^^* M"^^ S\3,5L. 

£12a^ BL=4^«fl £6^ DQS^IJL ^H-^l ^ ^ ^1 ^ M-^fe 

£12b^ BL=8^nfl £6£) DQS^lS ^H^-^l ^^tt ^JM- M"^^ 
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£13-8- BL=4^nfl s.Qd\] ofls.^ #*i<q M-e|-^^ 

JE14^r Bl^^nfl £6°fl ^12.^ -§-*M: M-E^^r 



* ^o_«-^oii tfl*l ^ 

MN1 - MN16 : °HH.iB^*l^ 
MP1 - MP15 : ^S^H^l^l 
II ~ 137 : 

ND1 - ND11 : \H=7fl o]e 
Tl ~ T3 : ^7fl°lB 
N0R1 ~ N0R2 : ic<M7fl°lH 



£ ^-8- «J:5L*fl °fl£L£| ^ cflolEi7> ^olnlofl ^§^1 

oi^^^ DQS ^]Jl^ ^#(Ri PP le) €#°fl ^tb ^.-S-^-* u o^m ^&^r 
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<25> tiVESfl oflS.aI3r*lfe- ^3-51^ ^7><4 cil-cH n ^ %H v -ir ^*>°1 Tti^o.^. 

7B^s)<H #4. ^ *cM^l7l7l ^ise)^ ^<H*m ^-7l£|<H 

**r^ t Slxr ±5] ^71^ (Synchronous) *\}3Lx!] #*\7} ^rSq&cK 
<26> *]-g- aflo]^ nfls.S^ ^-^S-^e^ l-Hj-S] ^ ofl *1 (rising edgeH ^-71 

^ dHEi #S.ol ^ ^7lofl ^14^ dlolEil- oj^^^- o] ^-U> 

SDR(single data rate) ^7^ nflS-El #*Mi}. 

<27> ZL&1M- SDR ^7l^ nflS-E] #*1 «M JL^ iL^Rr Aj^Efl^ uV^^oll 

^ **$«r^, °H1 Orel- ^rM-^l W ^7H1 ^- 7flS] dHB}» ^*Rr t\t)<£ 
(DDR, double data rate) ^7]^\ ^3.^] ^l7> afloVsl&i}. 

<28> z)v)<£ ^7}^ nfla.a] ^-^2] Z}- cj| o| E-) ^t^H^ Sl^-<Hl^ °d ^ 3 ^ #^ ^ 

<Hl*l(rising edge)^ z>}# ^(falling edgeHl ^s)^ <£^z\o_3_ ^- 7fl^1 HHeV}- 

*>, #^ ^4^* ^7M7i*i ^ei-s #sfl^ sdr ^71^ ^.a^ ^ 

^tr ^ afl o]^-o) cfl^s.(band width)^ ^ 5a<H n JZ^-f-*M ^ 7>¥*H}. 

<29> ZL5JC-11, cjc|<£ ullS-ej ^HH^b 7fl^| CflolE^l- tf ^7H1^ ^.a^Tluf £^ 

ol^w>ol-o> v} 7 ] nfl^-ol], oil- ^r^*>7l *1H tt #&fl^ ^7l^ *flJ2.E] #*HH 

<so> nvot 3.^01 ^7l( C ycle)7> 10ns ^ *r 7 <M^ a1tJ-(^ 0.5>4=2ns)^- zl 

^3fl-§- ^v^ 7 ] cq^ Al^^ riflig ^J^^ o.S. 6nsec c>l^V^| ^1^^ ^7^ olH^ 
1- 0^3.05. ^bItsMo) ^c-ll, o]e|*V ^1-2-3 ^-^-^Ai ^s^V7lofl <*^Mr 

o|£S., d]]S.e1 ^-^1^ S>]ifS C-HolE^l- ifl^vflTHM- oj?^* «fl^> ^ ^1 ^ 
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<31> Of^ nflSLS} #*HH C-flolEil- «g^«>o> ^JjL S<H<^^O.S ^*J-7lv+, S^^^^fl 

^ ^^Itt dH^l" %%f>\7] ^S.^ « 0 V^o] ^_fi_S>ch 

<32> oil- i^o} ojj^ t\]o)B\ A o V ^°fl*l ^ ^r 7 <Hl*H] 2 

wlJE(bit)^ Helafl^^-ji, oil- Dflo]#^5l #^4|*14| ^^}o]b\ *^3MiH 

<33> ZL^M- ^oj-^Bl^l^ol a> £ ^l ^17> C-l J7^£|^ v\}3_€\ :$*1* D] 3.4- °_ 3. ^ 

^-A]^o> ^ £.^-7 r ^Tr3l, °1* 4W1HS1 cflolEl* = 3l*U*l*H 41-5-3 

<34> C-flolE-1 3*Hr EMnj-g. ^?;}7) 3}*fl dH^* <9 ^ 41 41-E.iM# 

*1 sqjfs} ^<g-*l *M (CPU) i4 "flS-el (control ler)4M HH^s:^ *r?fl dM^i 

BS«(data strobe) 41Jl(°1*V DQS^lS2r < a^€ c r. 

<35> 2.1^- ^Hfl7l#o11 51 1> ^71^] 412-3 ^1^1 4«1H = 3^*1 Oj ^ ^ 34 «- ufEftfl 

<36> £1^- #a*H ^iHS, Cfl ol E^| !- ^^«>o> «1^^*>^ c iH3 ^^^-(lO)Sr, Q^^S] 

^ till olBl (data)* m ^ A2 eM^^M^ afll gj 412 *U4Me13. efl*l*Kn. <M3<a*r 

^ «ge^oi 2fl^l^-(20)^, <geh?l€ 47flsl oflolEi(align_drO, align_dfO, align_drl, 

align_dfl)l- <a^^> *hr4H3(OD0, ODD^f *^efl°l^(EV0, EVD3. #3*Hr 
El*^>H(30)^r, ^c-flolEKODO, ODDSr «-^r4M 3 (EVO, EVD* vfl^- ^BS-ti^lJ: 
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(data_strobeHl -S^H ^(global I/O #<g-SRr gioe^l = e}-ol^(40) 

sf, ej-olB £|*fl ^<HH-l-^J:(en_dinHl <?MH-lr3<X dqs ^IJl(DQS) 

2] efol^gofl^l^ l^ofl;*H ^^tt eW3^(dsrp)s+ ^(dsfp)-I- 

olE^HS-ti. tJ^Jf (50)# ^oltbcf. 
<37> 512^ HH^i ^e}^ zfl^lJf* M^^r l;^^£olcf. 

<38> £21- cfl^lBi <Me|-<y 2fl^«-(20)^r 5*<X ^ €^(dsrpHl o] tjfl xi\}o}&\ 

tH-^ClOHH #33^ cflolEi(data)» sfl*l*H XI 1 2+°R 1 3l°l^(rising_d0)5. #^*Hr 
X]l sf°l^efl *1"¥-(21)4, XI 1 eM^dHfc1(rising_d0)-I- «^^(dsfpHl ^*fl 2fl*l*><*l XI 3 
<asf<y3MEHalign_drl)!- #3*Hr XI 2 3} Bfl*l ^(22)^, ej-°l 3 ^(dsrp)Xl Xl3 
< M^<yc11olEKalign_drl)l- 2fl*l^H Xl2 eH ; 3 ; i^(rising_dl)* #^*>^ Xl3 2}<X^ 2fl*l-¥- 
(140)54, X12 &H^3H^(rising_dl)» #^i(dsfpHl efl*l^ XI 1 ^e^XHeI 

(align_r0)» #3«Hr XI 4 &M ^ Hfl^l^-(26)^, €^ ^(dsfpH £}*fl HHe^sWIOHH 

cflolE|(data)* 2JI*1*><X XI 4 ^^MEUal ign_df 1)S #^*Rr XI 1 € 3 efl *1 ^ 
(23)4, XI 4 ^^^l^olEKaligrudfl)* 2H3^(dsrp)4| ^«fl efl^l*H f-^H^ 
(falling_dl)» #3*Hr XI 2 2fl*l ^¥-(25)^, #3 (fal 1 ing_dl)* ^(dsfpHl 

Sl«fl Hfl*]*><*j ^2 ^e^-<yc-flolEi(align_dfO)S #^*Rr XI 3 2fl*l-¥-(27)l- ^Hl^tf. 
<39> 5.3^- £iofl S-A]^ c-flolE^HS-y. a^-^-I- M-^tfl^ s]^£o]c}. 

< 40 > tisfo^ ^ji^, oflojE^ iis ^5^(50)^ 7]§^l^(Vref)^ DQS ^Jl(DQS) 

«■ 7llolB5. zj-z}- °j£iB$*|^Ei(MNl,MN2)2}-, bMH ^«fl <*] 

°fl°ll-^l^(en_din)l- XMH3. °^ u c V ^ ^-2-— E i (MN1,MN2)^ ti^H "§"§- 

o_5. <g^£]ZL, El-^o] ^^(VSSH <d^€ 9H2-^B^^l^^(MN3)2f, ^SL^CVDD)*}- <?H 
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a.^s^fl^l^E-i(MNi)^ EH§r-g- ^^*V^ ^l 0 ls.7V <$s.^;e ^*l^E|aiNi)^ eHIH cfoj^c 

ala^H^^l^EKMPl)^- ^ff-°l e-il- ^sfe 3] £iB ^ (MP2)2j- , TlMes. tm-g-tiS. 
(en_din)« ^i&jwvo.^ ^^(VDD)^ (MNl)^ ^^Hz- 2l2-^H^ 

*1^eKMP3)2K TflolBS. o]oil^-Al^(en_din)l- £€SH ^^^^ ^^(VDD)^ ofls.^ 
H^£^liEl(MN2)^ EH%-g; °1^*>^ s]2.^H€^liEKMP4)^-, z\ 3.^^®*] (W2) Q <?£S. 
^E^j^^Ei(MN2)^ ti=« tf|3J]^^^ #^*>7l ^sfl *| ^1VHEKI1,I2, 13)51- , 

oi«1^Cl3)^n ^t 0 !^^ sM^^fc #3*Hir (17, 18)4, °J^E|(I3H1 ^H^s} 

<H <t^*Hr ^^£^(14,15,16)1- 

<4i> £lofl ^g-7l^ ^5.E| ^AH^ BL-8 ^nfl^ -§^-§: 4^£°14. 

511 £4* afl2.Bl ^-*)--g- #3} ^-4. 

< 42 > ^-^-#^(CLK)S1 El-ol^lofl^^ JHH*14| %-7}S\o] C-fl O] El (DO ~ D7)7> ^^SlZL, 

CflolE-KDO ~ D7)7> B^olnjofl nj-^ QQS *!Jl(DQS)7> ^^^4. 

<43> cIlolEliBSti ^3)^(50)^ eHH^oW ^^s)^ o]oflol^-Al jL(en_din)^l 2) 

*fl °MM-1:5H DQS ^]Jl(DQS)£| eW3°H*HH ^$313. #^3^r 4°1 % ^i(dsrp)4, 
DQS ^lJl(DQS)^ Jgl^EflS l-^€^(dsfp)» #^tb4. 

<44> DQS ^(DQS)rr ^o^H^r *H«3^'Sii #*tf» -fM*Ml °i47>, 31*1^7} oj^£l7l 

tb nlE) s-f e^-fr -B-^l^m =Bl'S-i-(preamble)^Bfl(S.4^ X^tJtHH dHE^V 

o^s]^ Efolnjofl 44^ #^5)47}-, CflolEl7> 2.^- <y 3 S) JL 4^ 4*1 7l ?J S-fefl 
i^m<g-&(postamble) <MC£4S) Y^-#)* -S-*l*}47> 4*1 s^o] A o^# -fM 

*V7fl €4. 
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<45> o)o]X\ eH^efl^-f (21)^ *fll,3,5,7 cflolEKD0,D2 > D4,D6)l- ?}°] $ ^(dsrpHl 

o]*fl sfl^sH ^ol^U-ilolE^(rising_dO)S. 

<46> o]o]*\ ^12 e^ol^ e flAl^-(22)^ l-^^(dsfpHl £]*fl *fil e^l^eflol&Krising.dO)* 

efl^l^H *H3 ^ef<=at-llolEKalign_rl)l- t^Kn., *Hl 2fl ^1^(23)^ ^^(dsfpHl 
*fl ^12,4,6,8 dHfH(Dl,D3,D5,D7)-I- Hfl*lSM *fi4 l^dM^ (al ign_f 1)5. t^W. 

<47> ^13 E)-ol^Hfl^ «-(24)^ &M^^(dsrp)°fl *fl3 ^HKNH^Ul ign_rl) 

1- Hfl*ls}<*l *fl 2 e^ol^dlo]EKrising_dl)S. #^*>Jl, ^12 -¥-(25)^ 5|ol^^^ 

(dsfpH XI 4 ^^■ycn^EKalign.fl)* efl^l^ Befall ing_dl)3. ^n^. 

<48> o]^a^| ^4 a)-c,l^el]^«-(26)fe l-^^CdsfpH ^*fl *fl2 5}°1^ dH^ (rising_dl)-I- 

Efl^l^H *)U ^^^olEKalign.rOS. #^*>ZL, *fl3 efl*l-¥-(27)£r ^^(f sfp4)°fl 
^*fl l-^cflolEKalign.dfO)* efl*l*H *fl2 <ge}-<y clM^ (al ign_f0)5 

<49> o]o]^\ ^E)#*H(30HH^ vjl^l *fl4 <^£}-<y c-11olEi(align_dr0, align_df0, 

align_drl, align_dfl)» <a^°> *M^H (EV0,EV1)S]- l^MEi (OD0, ODDS. #^tbt} . 

C*) 7 H ^EH-aflA^l ol a S j ^ AjlJjXIJr^ ^j] ^ 7 > -f^Hl cfl o] £] £ 47^ « C M4 87fl^ 

<50> o)o]a] giotyQ ^5^°ltH(40)^- ^HS.ti.-tl5l(data_strobe) 0 ll 31 °1 ^1 

(EV0, EV1) 5&fe 3HEK0D0, ODDS. #5.^ <y#*l ^(global I/0H £<=K 

o^ofl ^-fr^eKl^ *13:€ 31 o] Ei ^ ^o^eflol^. ^i^^cf. 

<5i> £5^ £l°fl 5^1 € oil 2. el ^-^1^ -^l^-g- M-Bl-xfl^ sV^^olcf . o]*> £i uflx] 5151- 
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<52> *}9\- ^-o] D QS ^ls(DQS)^ *H<y 2)0}^ 

(clkH efo}^i^isq- f^|^| ^lsH ^He^} ^sl^ tiMEi <ysH 

<53> ZL&|q- C-flolE^ o^ol #U|-JL CfA] *]-Ol oj^cl^ 1"0>7>^ -^-^H S. 

(ripple)^#°l ^7l^c-fl ojnfl ^S}^ _2_*14fB( over shoot) 5. °JsH ofl^-I- ^t^tII ^n}-. 
<54> cflojE^ iES« ^lS7> s>ol ojsqolis. #^>7>^ ^^9] ^.^^tHS. tl^l 

(14 - I8)7> ^^-^>7ll SH c-flo]E^ <a §M #Efl°H;£ #^*>3. CH S^o] 3) ^S]. c^l 

<55> ^tg o. AV 7l o^ g-^-fr ^^5>7l ^ Sfl *H<#€ %°.S-, DQS 4! 31 3 Sll-^#0_S °d 

cK-o} oil o] Ei # <33lHr *7l^ nflSLSl $a°H, SH-o^o^^* -R-*l*r 

cf7> cfloiE^V ^33^ ^^^l M^^lfc DQS^JlsI el-oi^ofl^sq- 1^1*11- ^ ^# 

e}ol^l^^2f %%*\7) HM^BSJi »l3t|^-; #7l #7l 5}- 

ol^l^^^ #71 t^|io|| ^-71 Al^ Sfl^l ^ ^2}-oUl 7l^ C-flolEi Sfl*l^-; % 
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^-71 DiHEiiHS-tL ^H<^ DQS-iliL ^H^* T^l^fe -S-71 



<57> ojel-, i^o] ^sHr 7l^o]:ol)Al -g-AVo} 7>^ 7>7> 7]^ A>aV 

<58> £6^ ik*$s\ tiV^-^t!r -€^HH 4^- -§-71^ DflS&l l-^^^£o] 

<59> #S<5><*| SL^ , £ ^Aloflofl TtJ-g-, -§-^-#^2} Bl-ol^ofl^ij- f-^ofl*H ^-71 

C^fi) Cflol^l- -§-7l-*l nfl2.5l ^V^l-^^^^^-^l- A o V ^fl* -fr*l*V^7> 

Gflo]Ei7> ^^Tr T^^^HI #3^3^ DQSAi^(DQS)^ 5^61 ^ofl^sq. 4^ 3 

#*V^ Bl-ol^i^^Cdsrp)^ #^^(dsfp)» #^*>7l W tfl o] b^B3.« »H s] ^ ( 100 ) ^, 

^s+ol efl^^-(400)^-, DQSAJ^7> #5^5] ^-^l^^Hl 1 ?!- Sfoj^^iCdsrp)^ 

(dsfp)7V cflolEl <ge|-ol Efl^l^-(400)S cflolE^HS.« ^^^(DQS)l: *lH*Rr 

DQSaJJl ^1^-^(200)1- ^l^. 
<eo> o^H DQS tH^^-(lOO)^- DQSAJJl ^-^(200)^ 5|o]e igigoH s]*fl DQS 

oi^ol^JKen.din)^ Sl«fl °HH-|:££K 
<6i> 5L7^ 5L6<>fl HH^BSJl tR^Jf-I- M^tt 5]S.£olc}. 
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<62> £7-1- %^}o^ c-flolEi^e^ti. tH^^-dOO)^ DQS-<dS.(DQS)^ 7)^^ 

(Vref)-i- °J 3 1>tt *V*^7l(110)^, DQS^lJ: *fl <>!-¥■( 200) <HM DQS sfl^Ai^L 

(dqs_passH SH^l^M SV*^7l(110)^ #^^15l(B)» *))l v)v\^ 

(120)21-, m 35)-?- (130) 21 ^°l^^^(dsrp)l- *fl2 ^3) -¥-(120) 

2J-, *)U «1 3*1 -¥-(120)31 #^-§: «1^^*H €^€^(dsfp)» #^*Rr ^13 W^-S^UO)* ^al 

<63> ^^#71(110)^ 7l§^<y-(Vref)34 DQS ^l^(DQS)!- TlMms. z]-^ og^«>^ fiiE^) 

^1^^ (MN1,MN2)^-, ^^(Vref)^ 2-^B$*1^bKMN1)21 <U^&<*\] *HH#<>1 
2 .^e^^1^e^(MN1)21 <Q^r<>\} cfol^.c^ S-^H^^l^H-iCMPl)^, ^^(VDD)^ 3. 

^^]^e1(MP2)2] <y^i=Hl , 7llolH7} 2.>iB^^iE-1(MPl)2l 7flolH°fl 

^^l- ^ ^ £^H^^1^BKMP2)2l-, £^H^^1^E1(MN1, MN2)2l e} 

^cf jif ^xl^^(VSS)* ^^V^, el-olH^^^ofl 2l«fl ^^£l^r DQS <a°fl <>ll:^lJL(en_din)-I- 

< 64 > ^*V ; TflolHS. DQS o]<=>11ol^-Als(en_din)l- ^^^"i, 3-^H^l^(MPl)2}- ^^^^ 

a.^B^^l^Ei(MP3)2l-, 7ll°lHS. DQS^^oll-^l^Cen.din)!- ^^^>Jl, 5.^.^*1^ 
(MP2)2l- S.^H^fl^l^El(MP4)l- ^wl^-cf. 

<65> *fll ^3^(120)^ A2 S-^e ^^E-KMP4)21 ^^MS^ DQS^lS ^1^-^(200)^1^ 

DQS 3fl^A]s(dqs_pass)* °d ^ \H^M SCNDl)^, ^= 7l]olH(NDl)2l #^-§r 
t^^S}^ #^€r>o1 *tfl ^ *fl2 °]tH ( 1 1 , 12)1- ^«1 ^4 . 

<66> ^]2 tH 3^-?- (130)^ ^12 £1*1^(12)21 ti>^^>^ #3*Vrr ^13 13)21-, ^13 

oltHEKl3)2l aV^i*>o1 5l-ol^^^(dsrp)S. #<N*Rr *fl4 ^1«1^(I4)» ^1^-. 
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<67> se^: *fl3 ^-^(140)^ *tf2 <£*]Z\(12)9) f^*Rr ^15 ^^^^(15)^, 

<68> £8^r £6°fl S.*]Q DQS^IJl *M-¥-* M-^iflfe s]^£olc}. 

< 69 > ^Ji^, DQS^IJ: ^H^-(200)tt DQS-tlS(DQS)^ f^l^l ^ 

*V DQS ^#^S(pass_stop)l- DQS^l^^ i^H^^^oii ^ DQS^S t^<>11°l#-!f 

(210)^, DQS^!Jl(DQS)2} = Bl<g-I- ^^HH ^^Slfe 5.3*81: ^-^(caspwtHl ^*fl DQS 
3fli^l^(dqs_pass)# <?] oil 01^-^71^1, DQS ^ JL(pass_stop)°11 -§-^-^>°i DQS sfl^J: 
(dqs_pass)# ^ioflol^-Al?!^ DQS n^S. ^-^(220)# ^l^K 

<70> DQS sfl^^lS ^-^(221)^ aMB^^H ^*fl DQS 9l°\] ol-g-tlJLCen.dinHl 

oloflol^-s]^ , DQS^IJl(DQS)^ ^el^^EfloHA-l H.s1°^l- ^^IJLCcaspwtHl 

«H #^^(C)^r *fll eil^C^-f 31, DQS ^ #<J JKpass_stop)°fl -§-^}°1 # 

^^(O-i- A}2 ElKsHelI'DS £sH?m DQS #^#^(221)^, DQS ^#^(221)21 
#^^(C) ^JLefllS* sfl^l^^ #^*>^ DQS sfl^Ais #3-^(222)1- ^1^4- 

<7i> DQS 4>eH^-^i tL(220)^ TflolBS. DQS ^ JL(pass_stop)» ^^JL, ^# 0 *KVDD)<Hl 

^#o| o^^s] S^H^^l^^(MP5)2f , 7llol e^. H&l^l: €^5L(caspwt)» ^^i, ^ 

^^jL(caspwt)!: °J^«>ZL, <U^°] a^B^^li^(MP7)^ E^ofl o^sj 5L^H^*1^3 
(MN6)s+, TlHBiL DQS ^oilo)^-Ai Ji(en_din)l- °J 3 , <y^H 5.^^*1 i&|(MN6)Sl ^ 
oil o^sqji, b+^-o] 3*l:*14)(VSS)*ll <3^€ 2.^esH^^EKMN7)^, TilolHS. DQS «?HH-ir 
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^]5l(en_din)l- °^ y c v 2, ^^(VDD)^ -E-^H^l^&l (MP7)S*}- 2.iB^^]iEl (MN6)^| 

<72> DQS 3fl^^lS #^-*f(222)^ ^^(VDD)^ S^B^U] i^l (MP7)2f 2^m€*l^ 

(MN6)^ ^--f-iiJELofl oi^^-o] ^i*|Bl(I13)^. <y^(I13)^ 

°J^^3f #^^o) 91^(112)^, «$]tHEi(I12)^ #3*Rr 91^] 

(114)54-, ^tHBiCIM)^ #^^r tiV^SV^ DQS 5fl^^l^(dqs_pass)l- #3*Rr ^^^(115)1- 

<73> DQS c]>,oilol^-«-(210)^ tH^B^CBurst Length)^ 3-ELo]} 0 d^*1^ 4 

^ C-HolE^oll^ n>^nj- cflolE^7> <^ ^ £) ^ Bj-C>l-nJ ofl o] ofl c>-| ^ tt^H^ ^}JL(bls)# 

#^*>7l ^tb ajiB^i ^-^1-^(211)^, DQS^3L(DQS)7> M^^r ^oI^p}^ ^^Efls. 

DQS €^S(dqs_bp)l- #^*Hr DQS ^^^(213)^, ^B^i ^JL(bls)7> 
oloflol^-£)^ ^p-^Vofl ^sds]^ DQS ^^^l3l(dqs_bp)l- °l-§-^H DQS ^#-^^(pass_stop)# 
DQS ?J#^iJL ^^^-(212)# ^wltH}. 
<74> DQS ^#^1Jl ^-^^-(210)^ t^iB^i ^l^(bls)^}- DQS JUdqs_bp)l- ^ ^ 

ufl^-^l 0 lS(ND5)^- ( ^^.7flo]E( ND 5)o] olEi^Ei 2.= (Interupt Mode)^ 

5Li= (Gap less)*?} *V°l3ll8^- 7Hfe DQS ^l^lJi(caspwt_L)l- ^ °1 B 

(N0R2)2|- > ^^7llolB(N0R2)^ A o v 7l DQS ^ #^lS(pass_stop)# #3*Rr 91 

*H 3(111))* 

<75> S£*V t^B^i: ^1^-(211)^ tH^B^r^ 3-^.7} '4' 91 ^#(BL='4" Hi °11: a o Ve H 

* -B-^l^ *fll BjiB^i ^1JL(BL4)^, S.E.7} '4' 91 4«i^ HI o] b\ 7> ^ 

^S]^ Bl-olnjoil oioflol-g-sl^ *fll w^BS-^ *H<>1* <J^(casp_wt)# °J ^ ^ 
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»dl=7flolH(ND2)2f, a^B^i '8' 91 ^^:(BL='S' 9l<*\] °1 -fM ^ *fl2 *H 

iS^i *!;£(BL8)£K tH^H^i S.= 7> '8'9l ^^Hl 8#*fl HHe^I- o g^£^ EW n <H 91 

^2 ti]iB£E °l°lH-i- ^JL(ybst)# <g^lHr v^s.7fl°lH(ND3)^, 
(ND2)2f ^=7llolB(ND3)^ <^ ^ w>o]-a^| ^ ^l^(bls)!- ^-E.7fl 0 lB 

(ND4)1- ^a]*}-cf. 

< 76 > £9^ £6<^1 DQS^Jl alH-M ^*}7l W ^^^l^. 

<77> ^ i^o} DQS -tls ^-(200)^1^ DQS sfl^ JL(dqs_pass)-I- ^flA^ 

*V v}2\- £o], D QS ^ljr ^H^C 200)^1^ ^ ^12 v^>iH^^-tl^(BL4 ( BL8)^, *U ^ 
*ll2 u]iBSE Ai^(casp_wt,ybst)^, DQS -fM^sCcaspwt.L)^, ^i^l 

JlCcaspwt)!- ^^^>o> *Vtq.. 

<78> £9# ^1^3^ -r- (730)^ ^V^SlCcas)^, 

^olB^^oll-AiJiCwe)^, eJ-^JLCras)^, ^^IJlCcs)^, ( iclk)* 

afll B]iE5L£ ^oflol^- Ai^(casp_wt)^, DQS -fi-*l^]iL(caspwt_L)^, H^l: *£^tl3L 
(caspwt)l- S=3b *fll ^^^^^-(730)^ BL=4 <^-f HH7i7} 5HB€ ^JELefli^ 

<y^o] Al^B)^ ^-§- "£3^ *fll Al*H0jr(casp6_wt)» *fl2 ^^-¥-(740)3- 

<79> ^12 ^^-¥-(740)^ e}o]e aI^-aI jL(casp6_wt)2f, ^2 ^H^^JL(BL8)2K 
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<80> 5E*V ^^°] t\3.tf (750)^1 ^ Dflsa) S^ojH a] ^(command)!- 

°M ^V^lJUcas)^, el-^S(ras), °l#^lJl(we)^ ( -id^JUcs)-!- 

2.JE. t^cK710)^r *U ^ *fl2 tH^e^^ ^]^(BL4,BL8)1- 48>S*H #^*VtK 

<8i> ^10-B- £9<^1 5*1^1 *fll ^l^^^^-(730)# M-b^tt s]^.io|cf. 

<82> 5.10-g: *U 413:^ J f (730)^- ^i^S. ^ W31)2}-, 

DQS -M^CcaspwtJ,) ^ *1l2 H]iH2.£ ^!Jl(casp_wt ) ^^^-(732)1- 

<83> H&l^l- ^.^S. ^^-¥-(731)^ 7>^4lJL(cas), cQoflolM. a]^ ( we ) , s^a] ^ 

(ras), >5d^^l^(cs)# ^ oja«>o_^ ^=(C)2f ^ *1 ^(VSSHl ^H^^ 5L^H€*1^ 
E-i (MN8,MN9,MN10,MN11)S}-, ^^(VDD)-^ i^=(C)* 7fl°lH3. Bti*]:£(ras)» ^ 

^«Hr S^H^^l^Hi(MP7)^, 2n=(C)^l ^^cH c^^^ <ytHEi(I16)2}-, ^^^^(VDD)^ 
^JEL(C)!- olt^Ei (116)51 #^-g- <g ^ *>^r S.^H3l*l^ (MP8)^, TflolS 

5. ^£-1(116)2} ^^«>o.^ ^=(D)^ ^*1#^(VSSH1 2.^B^*1^ 

(MNIO.MN^)^, ^#^(iclk)$}- icJ=(E)<M3 Aijr-i. ^^tHoIHCNDG)^, 
°1B(ND6)^ tHoIhS °J ^ o-o] ^^(VDD)^ ii=(D)l- ^^Rr 

S^B^^l^£i(MP9)^, i^H^^l^El(MN10,MN12)^ := 31 <?] *=H1 efl*l 

*Rr ^^(116,117)2}-, ^#^(iclk)7} #^51tt Bl-olnjp].^ ^S\o] o]^Ei(H6)^ # 
^^1^* ^I^Kr ^Tflol E(Tl)2h *i^l 0 lB(TlHH ^i^rsl^ sfl^l^}^ ^tH^i 

(119,120)54, ^^^(U9)^ aV^l^ ^(E)S. #^*Rr ^^£^(119)^, 2^=(E)^ 

°flt]E|£L 2fl°M^ (Additive latency, AL) ^ ?}^5}H (Cas latency, CL)^ *1H 
^<*1 #3*Rr AL+CL a1he-1(731_1)^ ^^(731_l)°fl^^ ^-¥-#^(iclk)# 
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^ <^7ti°]B(ND7)2K \E^]°lH(ND7)^ tfV^^H s^o««. 3g ^A]jr (caspwt )-g- ^ 

<84> DQS -fM^S(caspwt_L) §J ^12 tH^HS.^ *13l(casp_wt) ^^^-(732)^ HBj'St ^ 

^IJKcaspwt)-!- tH^IH^ ^ ^ i^(F)£f ^t] ^°J-(VSS)# <?!^*}fe S^H^M^i 
(MN13)2h ^^(VDD)^ ^=(F)» <d^H TflolHS 5.5^-1: ^^(caspwOl- Q^^^ 
^ 2.^B^^1^eKMP11)^, ^=(F)°fl ^^(123)^, ^^^^(VDD)^ 

^(F)» tH°1ES. <^tHEi( 123)^ <y ^ ">^r £iH^^^Ei(MP12)^, TflojH 

S. °l*|Ei( 123)^1 #3j-§- ^ ^ ^=(G)5+ ^^(VSSHl ^It^^l 

(MN14,MN14)sh ^^-l-^(iclk)^ 2nJ=(HHH*l ^^Hr \H^-7fl°lH(ND8)^-, ^E7l| 

°m(ND8)2] #^-§- Til olHS. <y^«l-o.^ ^^^<y-(VDD)4 ic2=(G)« ^^Rr 

^1 ^Ei (MP 13) 2]- , £iH^fl^l^El(MN14,MN14)^ ^f- JE. efl <?] i=Hl o]7>5l^ -tlJl* 2fl*l 
*Rr (124, 125)2]-, i4H?-M(iclk)7> 1-^^51^ ^ol^n>cf e^S^ 01*^(124)2] # 

3^1- ?lt^r £^MH(T2)£h ^^^1°1H(T2)^H Efl^Rr °J^Ei 

(127,128)2]-, ^w]e1(I27)2] «];*i*H inJEL(H)S #^Kr 91^(129)^-, ^I=(H)2] 

^lif tfl-^#^2] s^Dl-s. A ]s^^^ u]ae£c AiJKcasp.wt)* ^iHEi 
(732_1)2]-, a1heK732_1HH£] #^(casp_wt)^- ifl -^#^1 ( iclk)«- ^^Hr \H B. Tfl °]B(ND9) 
sq-, hH^-^l°lS(ND9)2l #§]-§- r&^lsH 5j-o]B a]*H0 jr ( casp6 _ wt ).|- #^*>^ «y*HBl 
(130)1- 

<85> _Elb°r £9ofl X)2 Aj^^^Jfi- q-isj-ifl^. SlS-£o]cf. 

<86> *jj 2 Ai^^^«.( 7 40)^ xfl^-l-^(iclk)* i^!=(lHl <?17>5) 

^ ^IJlI- \H^-^l°lH(ND10)s4, M1zl?1MJ=(ND10)£| ^12 tH^B^i -tl^ 
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(BL8)-§- \« = 7l)olE(NDll)2)-, \HS.7lMH(NDll)Sl *}^}<x\ #^*}tt 

(131)5+, Tfli Ai^A]5i(casp6_wt)l- tH^IM °J ^ <£^o] *j;*l *l<y-(VSSHl <a^£ 

S.^H^^l^^(MN15)fif, ^^(VDD)^ -2.^^*1^ (MN15)^ B^ofl ^l^sH Tfl o] 
es 131)^ zvz}- 7flolHS £^H^^l^E.-|(MP15 ) MN16)^- ) S^S^^l 

^E-KMP15,MN16)^ ^ J=sfl°li=Hl 9l7}S\±i *\ZL% efl^l^l W ^ (132, 133)sK 
Ei(I32)2l ^^-l"^(iclk)ol -t^^Tr ^°}^\^ ^^l W ^TlM 

H(T3)^, #^7lHH(T3HH ^Sl^r 2fl*l*V7l ^tt ^1^^(136,137)^, 

(I35)°lH #^5^ i^EL(I)3. #^*Rr (137)2}-, ^=(1)^1 ^Slfe ^Jl« 

i-fl^-l-^(iclk)^ *V#^n>3. AlH.^sM A) 2 »liE££ ^lJl(ybst)# #^Rr a] 

HH(740_1)1" ^lW. 

<87> J=l2a^7 BL=4 eJnfl £62) DQS^IJL ^^^-(200)<^1 °J ^ ^1 ^ ^1^* M"^^ sj-tgSoljL, 

JE12bir BL=8 °J*fl £6^ DQS^IJl TlH^OOHl 41 i# M-EWlfe ^S^l^. 

<88> ^ £12a^ £12b<^l 3*3 £ £ ^«fl A i ^-E-^ #*H1 T^l^fe DQS^lS 

^1^^(200)^1 °J^sl^ 41Jl» M-El-^^ 1^1 31*11^ ^lS^ 

<89> ^ o. cqcl^n -§-71^1 oflS.^ ^-^11- ^^s>7l ^ Sfl 7l£-^ ^-§-£1^ ^ 

(caspwt,caspwt_L,casp_wt,ybst)#£l S^-fr ol-g-^o} DQS 4lJL*flom200HH DQS^1^7> # 

^^Ife El-olnj^-oj- o]oflol^-5l^ DQS 3fl^jL-I- ^^5>^ ^ o] t} . 
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<90> n)-^ ^o\] t^<£n ^-71^] ^7>S. ^tilsl^r DQS 

4]JL *lH -¥-(200)^01 71 ttfl-g-<Hl ^ofl ^-71^1 Dflfij] ^-^1^ ^^^^ 7]9] ^7}S\X] 

<9i> ^7^, ii2a^ ilO.H* BL=4^n)] DQS *jM«.6fl 0 J ^1 ^ <M*i 

<92> *m a}Jl^^(730)£] Hel°»lr ^^S. ^^^(731)^ 3.^(7 50) 

Sl^r 7>^JL(cas), EH-olEoioHol^-A] ji( W e), 5^Al;£(ras) , -ti^^]5:(cs)7> S.^- H>Hsfi^ 
^^-#^(iclk)7V #^£1^ E^ojnj^ a^ofl^. ^iAi^(caspwt)* #^*V 

4. <*|7H ^sjfe H^oflti. ^iAlsi(caspwt)^ DQS^1^7> H^l <*3-l:^#(5i4 X^-?J %^)^ 

<93> o^Ai DQS -fM^JL(caspwt_L) ^ *fl2 ^} JUcasp.wt ) ^^(732)^ 

sl^ 5.3^1- ^^sCcaspwt)!- °l-g-*}^ #^^71-^^ €^"8: 7>^^ DQS ^1^1^ 
(caspwtJJ^, DQS -fM^]-£(caspwt_L)«- ^#^^°J: *]H^*3; A2 tH^BSJE. ^ls(casp_wt) 
1- 

<94> t E ^ i DQS -fM^isCcaspwt.L) ^ *fl2 a]iB£H ^l^(casp_wt) ^^^-(732)^ Q 

°1H ^]^-<ils:(casp6_\vt)l- ^*Rrtfl, z\-o)^ Al^-A]Ji(casp6_wt)^ BL=4 2..EL^H 47fl 

<95> olo^, Hi2bsq- £10,ll-§- % v 2:*>^ BL=8^nfl DQS ^15. ^<H^-°fl *M 



47-20 



102TO30027711 2003/10/29 

<96> *fl2 ^^^^-¥-(740)^ *fll Al^-A]s(casp6_wt)2l- afll B^H^i ^!Jl(BL8)2}- 

A]\ &HH *l^JL(cas P 6_wt)» ^ ^12 uliSSE ^1<H1 ol-g- ^(ybst )* 
#^*V^. £i2b^l *fl2 ^o]e Al3|-Ai^(icasp6)^ BL=8<H ^^^1 87fl^ c-flolE^ 

<97> £13-^ BL=4 <a ^o-ofl £6<^1 2*1 € ^12.51 ^-g; M-E^-vfl^ 

<98> <>l*>ofl^i=. £6 vfl^l £13* #S^>^ BL=4^ £ -I^HH oflS-iM 

<99> d]olE-1 ^e^y. tH3] «-(i00)^l ^1 ^13l(en_din)7> <y°fl°ll:^l ^^Hl He] 

^^A]^(caspwt)7> DQS ^^IJL ^-^(220)5. DQS 3fl^lJL7> 

*W #3Udqs_pass)5. °HH-1: ^cf. DQS zfl^OJr (dqs_pass) : b HH^i t^Jf 
(100)^ 4l 120)^1 hfi2.7lMH(NDl)5. <£:E.7flolH(NDl)^- <£] 

tHE^s. ^-3-*><*l £=(B)^ ^*}^ ^tH^CIDS. ^^-Tfl 

<ioo> oi^Ai, ^-3|-#^(CLK)^ eM^ofl^s}- #*y<*H*H ^lsH 47fl2} tiHEi7> ^sq^, 
c-flo]El7> ^^£l^ Efol^ofl rg^o] -g^sH <y ^ 5] ^ DQS ^JL(DQS)tt *fll ^13 
^-(120,130,140)* ^^V^-H Hl-ol^^^(dsrp)^ i(dsfp)S <£?}9l sfl*l 

^-(400)5. 

<ioi> *V^ ( z\]o]b\ iB^u tH^^-(lOO)^ £=(A)ofl7>i^ ^3^*1 tfl o] EliE S ti 

(dqs_b)7> DQS IIS. ^cH-?-(200)^ DQS €^ ^ ^ (213HH tH^^ cflojEi 
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^!iL(dqs_b)-I- DQS ^^^I5l(dqs_bp)# DQS <±3L v]^o] -^(210 HI 

€ N£=7llolH(ND5)S #^*Vcf. 
<102> al^iB^^7} 49j 41 °l^]ol^ ^J-eHI- -°r*lS}fe *fll tHiB^ ^lJl(BL4)7> <yoJM 

1- 3<H 5Utt -tfelHH *IU t>1iE^ °J°lH-f Ais(casp_wt)7> ^>olefl*gs. ?J <H1 oj-a-sq £ u£ 

<103> ol #EfloflAi DQS €^^(dqs_bp)7> ^7ll 0 lB(ND5)S ufl = Til ol H(ND5)^1 # 

3, ^ ^=(aaa)7> S.^mo] £t}. ol nfl dq S -fi-xl <0 Jl ( caspwt _ L ) 7 > f>}°) efl 

« -R-*l^:n. il^ ^<>MHH(N0R2)2l ^^o. ^ ^o. efl^ol s\o] dqs 

(dqs.stop)^ ^3*1 S.^m-i; $-x)*}JL ^ ^-f^Tr ^7llol S (N0R2)^ 

^>olell^ol s]^ DQS ^#^lJL(dqsp_stop)7} 48 DQS ^ ^l-¥-(221)^ 5L>iH€*l^ 

cmp5)# €^^m^-. 

<104> 2-iH^H^liBi(MP5)7> e}^^, i^=(C)Tr *>ole11«iol slzL, ols o]^ DQS sfl^A] 

S #?^(222H1 ^til^ °_ltHEi(I15HH #^£l^ DQS sfl^ JKdqs.pass)^ S-^-ell^S. ^ 

<i05> DQS sll^s(dqs_pass)7> s-f ^^ol^- s}^ dHEi^E^y. tH^^- 

(lOO)oll ^«1€ NH^l 0 lB(NDl)^ #^ i^=(B)3 ^-Bfloil ^^ol * 0 V^v s>ole11^^- 

A) S\JL, ^*\$r c-lolAj- DQS^]S7l- *lll tH 31 ^-(120)1- 

^(dsrp)s]- #^^i(dsfp)£ ^3*1 °^7ll ^cf.(£13Sl Z 

<106> nl-^ dlolEi oj^ol 54-^s)ZL \} ^MlS el-S^Sl^ DQS^13l(£13Sl Y^2:)5. -2- 

^o] ^71^1 
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<107> £14^ BL=8^nfl S.6<^1 S.*} ^ -§-714] nflS.£| M-E}-^ S^iolt}. 

<ios> ^uo)) £13011 ^-*HH *fll aliS££ °Mlo|!r >Os(caspwt_L) 

cfl<0oll ^12 aliB££ ^1 °1 w A>-g-s><^ DQS3fl^S(dqs_pass)^ t^^oflol^-^- a] 

?l^r 5J D J: cf^zi £13 oil SAjsl u>2f ^-cf. BL=8 < ?l^-?- 0 fl^ v^B^i ^l-^ 

9] ^EL7\}o}^(M)3)2] ^1^7]- ^^>c^ DQS ^ #^lJL(dqs_Stop)7 r ^SlJl, DQS ^#^1 

jL(dqs_stopH 2]Hfl^ DQS 3fl^AlJr(dqs_pass)7} ^ioflol^- ^ojcf. 
<i09> £13olM- £14«fl i^l^ £ol DQS -Fr*l^]Jl(caspwt_L)-I- °l-g-^>^ 3£r ^12-^ # 

x}7\ ^^(gapless) ^-EflCsl-^^^^M- eHH ^^7}- <£^*1H ^-f Si Ell? 

E^(interupt) ^(^^n i^HH BL=8 e^lB^^M 4 7fl^ ^0^7}- <^3JL 

4^ ^^^<H1 S]*fl ^^tt H-ELHH iL^fl^M ^«fl^|olcf. ^, 

^ ollJE.iL) ^*HH^ DQS -B-^l^l^(caspwt_L)7> ^ol^o] 3-«M)Sr DQS ^#^7} ^ 

<110> £15^ DQS ^1J17> ^^S]^ p}*H1 nil 2-^ ^-i- M-El-Vfl^ 2}- 

<111> u\]S.E] #*HH el-olH^^ol -^ofl CllolE-l7> ^^tt ^-olulofl o)-^ <y^s] 

^ cllolE^HS.«- ^lSL(DQS)^ (WL-0.25)HCK ~ (WL+0.25) H(M 7}^]JL <%^°] 

<*|7H WL^r eMB eflol el a] (Write latency)* ^*Rr 3 -£-5. eMB^<H7 r ^ ^ °1 

E^7> nfl^l^l El-ol n J-i: M-^fe 

<ii2> ttJ-eH c-llolEl7l- °J ^£l^ BM n <H ol ^ S j ^ HHE|iB3.B ^l^(DQS)^ ^ 0.5tCK^ 
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^1I^°17} <a^€ 0.75HCK ol^ofl ciHEiij=S« ^1^(DQS)7> ^^SlZL, Stb 

t}-E- o]x£ ^o]^^o] 7 } 1.75HCK ol^f^l cflolE^B-Sti. a]^(DQS)7> 

<H3> £5» ^SKS, tDQS^l <*J 3 i^^^ £ l^o] £-*fl7> &cHr 

<114> o] ^3Ej£ «>^- ^o], ^- Mj-^ofl 9]f%X\ %-7}*\ "flS.^ 

DQS^lJi^ ^ A oHl .SL^^Mr *r 91?) ^-S^l ^lS.e| oy^ 

o] t^ig- ^ ^cf. -4-g-*>^ citq^n 7l£-^ °. 

<H5> o]A o VoflAl ^^tl: ^i#*V ^Al^l ^ ^J=L^ £^^1 ^*fl 

ovqji, ^ 7 ]^^ Ay^-g- ^cHq-^l «^ ^HH <*|e.i 7^1 *l«r, t£*S ^ 

4. 



^^oi jg-7i^ ^12.3 sLQ^ ^ #th 

<ii?> .a. n-^^ c^^n^lM 71^-^o.s A}-g-*flo) AlS* o|-g-sV^ DQS ^!Jl£} e| 
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